Introduction: Radial artery graft is prone to vasospasm and a small proportion devel-
ported incidences ranging from 2-11%.
1, 2 It has since been reported in other arterial conduits used for coronary bypass surgery such as right gastroepiploiac artery (RGEA), inferior epigastric artery (IEA) and more recently in the radial artery grafts (RAG). [3] [4] [5] Reported incidence of this phenomenon in RAG ranges from 7-10%.
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INTRODUCTION
The term 'String-sign' was first used to describe diffuse narrowing of internal thoracic artery grafts (ITAG) to the left anterior descending (LAD) coronary arteries, with a reported incidences ranging from 2-11%. (1, 2) onto the LAD and all other territories (right coronary artery (RCA) and Diagonal (D)) were grafted using SVG or RAG if it was not randomised to the Cx artery, according to the surgeon's discretion. Early graft patency and physiological graft flow response data at 3 months after surgery, from the first consecutive 100 patients have recently been published.
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Surgical Technique
RA was harvested as described by Reyes et al at the same time as the ITA and long saphenous vein (LSV) using conventional sharp dissections and ligaclips. 9 Both conduits were distended gently with heparinised whole blood (HWB) to physiological pressure (<200 mmHg), to check for leaks and to rinse the conduit free of clots. We have previously
shown that distension to this physiological pressure does not adversely affect the vasoreactivity of the RA conduit. 8, 10 Both conduits were stored in HWB with Verapamil (1mg Verapamil/10mls HWB) until ready for grafting.
All proximal anastomoses were performed onto the ascending aorta with 6/0 prolene sutures. Distal anastomoses were made to the largest branch of the main circumflex (stenosis >70%), or a suitable intermediate or diagonal if the true circumflex was non dominant, with 7/0 prolene. Postoperatively all patients were started on a course of diltiazem 60mg tds for 6 weeks unless contra-indicated by hypotension or bradycardia. 
Follow-up angiogram
Statistics.
Nominal data and patency rates between the two grafts were analysed using Chi square test (Microsoft excel, USA) for proportions.
All pre and post-GTN RAG diameters were represented as mean ± SD and changes in diameter were analysed using paired student t-test (Microsoft excel, USA) with significance set at 5%.
Results
All RAG (100%) were patent with no incid- Hospital Stay 6.8 ± 0.4 6.9 ± 0.4 Note: There are no significant differences between the two groups.
infusion. All patients were asymptomatic at time of graft angiography. 
Compromised RAG assessments
Five of the 71 RAG screened were found to be diffusely narrowed and classified as 'stringsign' (fig. 1a) . Pre-operative angiograms analysis revealed non-significant lesions (<70%) in 3 cases only.
Mean RAG diameter in all 5 patients with 'string-sign' were 1.14 ± 0.25 mm (95% CI Thus all 5 RAG with string-sign failed to achieve full dilatation despite nitrates The degree of target coronary stenosis at which string-sign will not occur is also uncertain. This has previously been reported to be in the order of more than 75% but recent multivariate analysis data from Miwa et al have shown a risk of RAG string-sign associated with a stenosis of less than 90%. 6 According to data from Miwa et al, then all 5 patients in our study who developed stringsign had non-significantly stenosed target coronary arteries. Of the 3 patients in our group who had RAG to the Cx artery as part of the RVSP trial, only 2 patients had stenosis that satisfied the RSVP criteria with stenosis of 80-90%. In the remaining patient, the intended target Cx artery was found to be small and the RA was grafted to the intermediate coronary artery, which on retrospective analysis of the preoperative angiogram was found to be non-stenosed (Figure 3) . The last 2 patients had RAG to the RCA at the surgeon's discretion as the SVG was randomised to the Cx artery. Both RCA had stenosis which were less than 70% (50% and 70%).
The underlying mechanism proposed for 'string-sign' in RAG was that of persistent diffuse graft spasm possibly due to the in- 
Conclusions
The presence of competitive flow from the native coronary arteries which are nonsignificantly stenosed, combined with some degree of diffuse graft vasospasm may play a vital role in the pathogenesis RAG 'stringsign'. However, the degree at which a stenosis becomes significant varies considerably and has been suggested by recent multivariate analysis to be more than 90%. Although we believed that RAG string-sign are a physiological state of low flow rather than a diseased state, based on current evidence, we would still suggest grafting RA to a target coronary artery with stenosis greater than 90%.
